We studied the respiratory effects of exposure to potassium aluminium tetrafluoride at a small assembly shop. Ten employees were simultaneously exposed to potassium aluminium tetrafluoride applied on aluminium as a water suspension but dried to a fine powder before serving as a soldering flux. Some short or part time employment occurred, but the long term blue collar work force remained stable during the study period. According to technical specifications from the flux producer the flux particles had a median diameter of 1-3 um. Sixty per cent of particles were, however, 2-4 pm. Thus the particles were in the respirable size and likely to deposit in small airways or alveoli.4 In the production of aluminium radiators the flux covered metal sheets were assembled under dusty conditions. According to the process operation manual from the flux producer all personnel handling dry flux should wear protective masks, safety goggles, and gloves. Protective measurements, however, were not actively promoted and workers handled the flux without personal protection.
Methods-16 volunteered for spirometry with methacholine provocation test including a test for small airways function by volume of trapped gas (VTG). Results-Median (range) latency time before respiratory symptoms developed was 6 (1-60) months. Symptoms of airways irritation diminished in all subjects after flux exposure ended. The FEV, was within the normal range in 16 of 17 subjects before the methacholine provocation test. The FEVI decreased by > 20% in two out of 16 subjects after the 0-1% methacholine provocation. Four out of the 17 subjects had a high VTG before methacholine provocation. After inhalation of 0'1% methacholine eight out of 16 subjects (50%/o) had an abnormal increase of VTG indicating hyperreactivity in small airways. Flux containing fluorides has been reported as a health hazard when used in soldering of aluminium electric cables. Skin tests indicated that the flux was primarily an irritant and did not cause an allergy.' The flux fume contains free fluorides that are irritating to the skin and the respiratory tract.2 Nocturnal bronchospasm has been described among the exposed workers in a large factory in Sweden producing aluminium fluorides.3 The bronchial hyperreactivity was considered due to non-specific irritating effects of the exposure to aluminium fluoride.
We studied the respiratory effects of exposure to potassium aluminium tetrafluoride at a small assembly shop. Ten employees were simultaneously exposed to potassium aluminium tetrafluoride applied on aluminium as a water suspension but dried to a fine powder before serving as a soldering flux. Some short or part time employment occurred, but the long term blue collar work force remained stable during the study period. According to technical specifications from the flux producer the flux particles had a median diameter of 1-3 um. Sixty per cent of particles were, however, 2-4 pm. Thus the particles were in the respirable size and likely to deposit in small airways or alveoli.4 In the production of aluminium radiators the flux covered metal sheets were assembled under dusty conditions. According to the process operation manual from the flux producer all personnel handling dry flux should wear protective masks, safety goggles, and gloves. Protective measurements, however, were not actively promoted and workers handled the flux without personal protection.
Subjects and methods

SUBJECTS
During a period of 10 years 22 employees from the workshop sought medical attention as outpatients for respiratory, nasal, eye, or skin symptoms at the clinic of Occupational Medicine, Malmo General Hospital. The mean (range) age was 31 (17-63). Fourteen of them were smokers. All 22 were later either relocated away from flux or stopped work.
The methacholine provocation reference group was collected by the Department of Clinical Physiology. It consisted of 21 nonsmoking men aged 41 (24-64) without a personal and family history of asthma or allergy and not exposed to irritating fumes or dusts. The reference value for the volume of trapped gas (VTG) before methacholine provocation was 100 (18) ml (mean (SD)), and the increase of VTG after inhalation of 0 1 I% methacholine was 7 (17) ml (unpublished 
Discussion
Our main finding was that symptoms of respiratory irritation and small airway hyperreactivity were common among the workers In animal experiments aluminium fluoride has been found to be a potent contractile agent of airways smooth muscle.9 The particle size of the flux favours settlement in small airways and alveoli. Our findings are in accordance with reported effects of exposure in potroom workers.
IO
Symptoms of asthma or bronchial hyperreactivity in the absence of an increased prevalence of atopy has been reported among potroom workers." The bronchial hyperreactivity seems to increase slowly and might eventually become permanent. Exposed workers may not have breathing difficulties at a stage when hyperreactivity in small airways can be detected by VTG combined with methacholine inhalation. Symptoms of obstructive airways might be absent early in the asthmatic disease. Dyspnea is usually uncommon before a decrease in FEV, is present.
We have found that the increases in the VTG after 0-1% methacholine range from several tenths up to > 1000 ml in overt asthma. In a previous study we found that after 0-1 % methacholine provocation an increase of VTG of > 500 ml indicates severe small airways hyperreactivity as in small airways closure with ventilatory inhomogeneity. 
